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PRACTICAL APPLICATION OF "DOUBLE M" 


by Clayton F.Bane, W6WB. 


The units described in the last two issues 
of Tecnews, the “Double M” crystal filter and 
the heterodyne detection unit, constitute the 
two basic elements for either a single-side- 
band exciter or an “Exalted carrier” ssb ad- 
apter for any receiver. It is our intention 
to describe herein practical circuitry that 
will permit these two units to be used with 
any communications receiver. 


The crystal filter previously described 
can be considered as an I.F. stage whose sel- 
ectivity curve has one very steep slope on 
the high frequency side. For our purposes, 
the frequency of this I.F. can be considered 
as being equal to the series resonant fre- 
quency of the crystals used in the filter and 
will be somewhere between 400 and 500 kcs. 
If this steep slope filter is to be used in 
conjunction with a communications receiver, 
the actual crystal frequencies may be sel- 
ected on the following basis: (1). Crystals 
may have a frequency that is the same as the 
receiver I.F. (2). Crystal frequencies may 
be as far removed from the receiver I.F. as 
possible;the heterodyne method being used to 
convert from JI.F. to filter frequency. Of the 
two choices, (1) is possible but not too 
probable since the choice of crystal frequen- 
cies is limited by the availability of sur- 
plus units. It would seem more practical to 
select any crystal frequency substantially 
lower than the receiver I.F. and then convert. 
For example, if the I.F. were 500 kc, the 
crystal frequencies might be 450 kc. For a 
456 kc I.F. the crystals might be near 400 kc. 
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If a signal at the I.F. frequency of a recei- 
ver is beat against an oscillator whose fre- 
quency is equal to that of the I.F. plus or 
minus the crystal I.F. frequency, a third fre- 
quency will result. Example: Receiver I.F., 
500 kcs. Crystal I.F., 450 kes. Beating osci- 
llator frequency is equal to the sum of these 
two or 950 kcs. Thus 500 plus 950 equals 
1450 of no use to us. But 950 minus 500 equals 
450, the desired crystal frequency. Suppose 
the other or difference beat were to be used. 
The beating oscillator frequency would then 
equal 50 kes since 500 minus 50 kcs equals 
450 kes. Two choices of beating oscillator 
frequencies are then possible, both giving 
the desired crystal I.F. frequency. Note 
the wide spread between the two possible fre- 
quencies of the beating oscillator, 50 kc 
and 950 kcs...a 19:1 frequency ratio. Nor- 
mally, the higher or 950 ke frequency would 
be selected as being the most easily obtained 
but where sidebands are involved, the choice 
of the frequency to be used will depend upon 
which sideband is desired. (Or in the case of 
reception of a ssb signal, which sideband is 
being transmitted, the upper or the lower) 


It should be explained that when using a 
single-sideband adapter for the reception 
of double-sideband AM signals, only one of 
the sidebands is utilized; the other being 
attenuated by the steep-slope crystal filter. 
It is significant to note that all signals 
past the cutoff point of the filter will also 
be attenuated therefore it will normally be 
possible to reduce heterodyne interference by 
switching over to the opposite sideband.Alsa, 
there is no loss in intelligence when only 
one of the sidebands is used, the classic re- 
mark applying, ‘Both sidebands are saying the 
same thing.” Let’s see now how changing the 
conversion oscillator from sum to difference 
beat effects the two sidebands. 
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If a signal at 500 kcs is modulated with a 
single 1000 cycle tone, sideband frequencies 
are produced on either side of the carrier. 
Of these, only the two major sidebands are of 
interest...one whose frequency is the sum of 
itself and the carrier, (501 kcs)...another 
whose difference is 1 kc. (499 kes) Assume 
now that the 50 ke or difference oscillator 
beating frequency is used to convert this 
signal to the 450 ke range of the filter. In 
the first example, the 501 ke sideband beats 
with the 50 ke oscillator to produce a resul- 
tant of 451 kcs. Referring to the selectivity 
curve of the filter, 451 will fall on the 
high attenuation side of the filter and the 
high frequency sideband of the original sig- 
nal will therefore be attenuated. The low, 
(499 kc) sideband, when beat against the 50 
ke oscillator will produce a frequency of 449 
kes which will fall within the unattenuated 
pass-band of the filter. It can thus be seen 
that, when the difference beating oscillator 
frequency is used, the lower sideband will be 
passed, the upper sideband attenuated. For a 
further example, consider that the sum oscil- 
lator frequency will be used. (950 ke). Thus 
950 minus 501, (upper sideband) will equal 
449 kcs which lies within the pass-band of the 
filter. 950 minus 499, (lower sideband) equals 
451 which falls outside the filter pass-band,. 


It should be apparent from this that it is 
possible to switch from one sideband to the 
other by the simple expedient of switching 
beating oscillator frequency from sum to 
difference. It works} 
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The converter used to combine the signal 
from the receiver I.F. with the beating osc- 
illator can be entirely conventional. We use 
a 6SA7, the control grid of which is capaci- 
tively coupled to the diode plate of the re- 
ceiver J.F. As a matter of convenience, a two 
foot length of concentric line is used to 
patch the two units. While this additional 
capacity will detune the last I.F. transfor- 
mer in the receiver, the detuning is not very 
serious since normally there is far more gain 
into the converter than can be used without 
introducing serious distortion. 


The circuit of the beating oscillator is 
also conventional. (Clapp). However, if the 
oscillator is to operate on two frequencies, 
(high and low beats) the coil arrangement may 
present 3 few problems particularly since the 
inductance required for the 50 ke region will 
approximate 20 millihenries...the 950 ke range 
only about 400 microhenries. The most prac- 
tical method for obtaining the two different 
frequencies would be to use two separate tuned 
circuits and a low capacity wafer switch to 
shift from one to the other. There should be 
no difficulty in getting the circuit oscillat- 
ing....the difficult part is in finding the 
correct frequency for the oscillator. A simple 
alignment procedure follows since this will 
assist in locating the correct frequency. 


It is assumed that the crystal filter and 
heterodyne audio converter will be used and 
that the first converting oscillator is os- 
cillating. Tune your receiver to some steady 
modulated signal and center this signal with- 
in the receiver [.F. pass-band by observing 
the maximum S meter reading. Second step is 
to remove the B plus from the audio heterodyne 
oscillator and unbalance the ring bridge so 
that the modulated signal can be heard in the 
output audio of the heterodyne converter. 
Under these circumstances, no signal should 
be heard until the signal from the conversion 
beat oscillator is set close to either the 
sum or difference frequencies between the re- 
ceiver I.F. and that of the crystal filter. 
It is recommended that a two or three section 
(365 mmf /section) BC condenser be initially 
used across the oscillator coil for the pre- 
liminary lineup. When this large capacitor is 
used it may be possible to locate the signal 
at two capacitor settings....select the one 
requiring the greatest capacity since the 
other probably represents the second harmonics 
The frequency between the sum and difference 
beats is so great that there is slight possi- 
bility that both wili occur with a given in- 
ductance. In any case, one must first hear 
the modulated signal to be able to set the 
frequency of the beating oscillator so that 
either the sum or difference beat occurs at 
the exact frequency of the crystal used in 
the filter. When this is accomplished, tuning 
the receiver dial to one side of the original 
setting will have Jittle effect. But when the 
tuning is varied to the other side, the sig- 
nal should drop off sharply,i.e. single-side- 
band. The tuning procedure for the oscillator 
is the same regardjJess of whether the high or 
low beat is used. To summarize, with the re- 
ceiver front end tuned for maximum signal res- 
ponse in its own I.F., the beating oscillator 
is set so that the resultant signal occurs 
directly on, (or slightly to the high side ) 
of the cutoff frequency of the crystal filter. 
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New running mate to the already famous SX-71 double conversion receiver. More use- 
able selectivity than the best crystal. 
GIANT 4-IN "S" METER calibrated in microvolts and “S" units. Four bands 
538-1580 ke, 1720 ke to 32 Mc. Calibrated electrical bandspread, 
5 position selectivity, average sensitivity 2 microvolts with 2 watt 
output. 9 tubes plus regulator, rectifier . . 
R-46 SPEAKER—New 10” PM in matching satin black 
cabinet with 500-ohm 
transformer $1995 
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Takes place the seventh consecutive year, spon- 
sored by the West Coast Electronic Manufac- 
turers Association. An all-industry Electronic 
Exhibit where products of U. S. and foreign 
manufacturers are displayed in the West. 


ADMISSION IS FREE to anyone interested in the 
application of these materials or equipment in 
any form of endeavor, as well as directly en- 
gaged in their manufacture, production and 
resale; or in private, commercial or Government 
electronic research, development or education. 
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Referring once again to the heterodyne 
conversion oscillator, note that its frequency 
must be the same as that of the crystals used 
in the filter. This oscillator may then be 
crystal controlled...the crystal being the 
same as those used in the filter. A suitable 
oscillator circuit is shown. 


Neither of the two oscillators used in the 
filter-converter need be touched once they 
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EXHIBIT is held jointly with the Annual Western 
Convention of the Institute of Radio Engineers. 


IRE members and other visitors gather from all 


parts of the West to listen to leading electronic — a 


see newest equipment often shown for the first 
time, 

Non-members of IRE may attend all Technical 
Sessions by registering and paying a fee of 
$3.00; and field trips at same cost charged 
members. 


have been correctly adjusted. All tuning is 
done with the receiver front end in the con- 
ventional manner and, in the case of hetero- 
dyne conversion to audio, all phone signals 
are tuned for zero beat. It is then a simple 
matter to make slight changes in beating os- 
cillator frequency to bring the beat to zero 
if this has not already been achieved in pre- 
liminary adjustments made with the heterodyne 
audio conversion oscillator disabled. 
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